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$QDO\VLV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0DWHULDOIDEULFDWLRQDQGSDUWLFOHGLVWULEXWLRQ
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<WWULD<2 ZW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EDOSRZGHUVDUHEOHQGHGILUVW%DOO
PLOOLQJ LV WKHQSHUIRUPHG LQ$U DWPRVSKHUH DW URRP WHPSHUDWXUH7KHEOHQGLQJ FRQGLWLRQVZHUH VHOHFWHG WR OLPLW
SDUWLFOHVL]HJURZWKDQGFDUERQLQWDNHZKLOHSUHVHUYLQJDQDGHTXDWHPL[LQJRIWKHPHWDOOLFSRZGHUVZLWKWKH\WWULD
3URFHVVHG2'6SRZGHULVWKHQH[WUXGHGDWKLJKWHPSHUDWXUHLQWKHIRUPRIURGV7KHDVVRFLDWHGPLFURVWUXFWXUHDQG
SDUWLFOH GLVWULEXWLRQV DUH FKDUDFWHUL]HG EHIRUH LUUDGLDWLRQ DIWHU VXEVHTXHQW VSHFLPHQ SUHSDUDWLRQ URG FXWWLQJ
SROLVKLQJDQGHOHFWURSROLVKLQJXVLQJ7(0DQG6$16WHFKQLTXHV7KHILQDOPLFURVWUXFWXUHLQFOXGHVPODUJH
HTXLD[LDOJUDLQV7KHPDWUL[DQGR[LGHSDUWLFOHFU\VWDOORJUDSKLFVWUXFWXUHVDUH%&&DQGRUWKRUKRPELFUHVSHFWLYHO\
7KH LQSXW SURYLGHG LQ 7DEOH LV XVHG LQ VXEVHTXHQW FDOFXODWLRQ DQG LV UHSUHVHQWDWLYH RI WKH WHVWHG PDWHULDO
PLFURVWUXFWXUH
0LFURFUHHSUHVSRQVHLQYHVWLJDWLRQPHWKRGV
3.1. Experimental: high temperature nano-indentation 
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GHIHFWVGXHWRWKHSULRUXVHRIDEUDVLYHSDUWLFOHV7KHUPDOHTXLOLEULXPLVDFKLHYHGDWWKHVHOHFWHGWHPSHUDWXUHILUVW
URRPWHPSHUDWXUH.DQG.EHIRUHLQGHQWDWLRQWHVWLQJSURFHHGV
3.2. Analysis: dislocation-climb models 
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FXUYDWXUHDQGKWKHLQGHQWHUSHQHWUDWLRQRUGLVSODFHPHQW,WFDQEHVKRZQWKHUHSUHVHQWDWLYHVWUHVVDFWLQJLQWKHLQGHQWHG]RQHV5 03DLVD
XQLYRFDOIXQFWLRQRI&T uZKLFKLVSUDFWLFDOO\WHPSHUDWXUHLQGHSHQGHQW6LQJOHWHVWFXUYHVDUHVKRZQKHUHIRUFODULW\KRZHYHU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1108   C. Robertson et al. /  Procedia Engineering  130 ( 2015 )  1105 – 1109 
7KHORDGLVWKHQPDLQWDLQHGFRQVWDQWGXULQJDGZHOOWLPHRIVHFRQGVZKLOHWKHPLFURFUHHSGLVSODFHPHQWLV
UHFRUGHG ,QJHQHUDO WKHFXUYHVFDQQRWEHGLUHFWO\FRPSDUHG WR WKHPDFURVFRSLFFUHHS UHVSRQVHRI WKH VWHHO7KH
FUHHS UDWHFRPSOLDQFH UHVSRQVH DV VKRZQ LQ)LJ D LV LQGHHGPXFK WRR VORZ IRU JOLGHPHFKDQLVP HVSHFLDOO\ LQ
FRQVLGHUDWLRQRIWKHUHSUHVHQWDWLYHLQGHQWLQGXFHGVWUHVVPDJQLWXGHV5 03DHYDOXDWHGXVLQJ)LJGDWDDQG
WKHPHWKRGDVH[SODLQHGLQ>@,QDGGLWLRQLW LVJHQHUDOO\XQGHUVWRRGOLWWOHJOLGHRFFXUVGXULQJQDQRLQGHQWDWLRQ
EHFDXVHLQGHQWLQGXFHGSODVWLFLW\LVEDODQFHGE\WKHLQWULQVLF3HLHUOVVWUHVVSOXVWKHUHVLVWDQFHGXHWRZRUNKDUGHQLQJ
>@2QWKHRWKHUKDQGWKHREVHUYHGFUHHSUDWHLVPXFKWRRODUJHLIEDVHGRQEXONGLIIXVLRQDOIORZRIYDFDQFLHV
7KLV FDQ EH FRQILUPHG E\ DQDO\]LQJ WKH H[SHULPHQWDO GDWD EDVHG RQ GLVORFDWLRQ FOLPE PHFKDQLVP LH XVLQJ
H[SUHVVLRQVDQG
,QWKLVZD\WKHGLPHQVLRQOHVVܥ௩ǡf ൌ ሺݒሶ  ௗܶሻȀ ௚ܸWHUPLVFDOFXODWHGILUVWDVVXPLQJWKDWWKHVXSHUVDWXUDWHGYDFDQF\
IOX[LVHPLWWHGFRQWLQXRXVO\IURPDIL[HGGLVWULEXWLRQRIVRXUFHVJURZLQJFDYLWLHVFKDUDFWHUL]HGE\WKHLUDYHUDJH
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